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(57) Abstract: Surgical 
connection apparatus (100) 
comprises a support (102,104) 
having a proximal portion with 
a distal end and a proximal 
portion. The support forms a 
pathway between the proximal 
and distal portions. Aplurality 
of self-closing clips (200) 
are slidably disposed in the 
pathway and a pusher is 
aiiangcd to a slidably move 
in the pathway and push the 
clips in a distal direction. The 
apparatus facilitates partial 
ejection of a clip after which, 
the remainder of the clip 
is withdrawn therefrom. In 
one embodiment, the support 
comprises a tubular needle with 
the distal end being pointed. 
The needle can be used to 
penetrate the tissue or material 
to be joined and to manipulate 
or approximate tissue or 
material to be joined before the 
clip is partially ejected. 
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SURGICAL CONNECTION APPARATUS AND METHODS 



FIEU) OF THE INVENTION 

This invenlionielatBSlo qnaialos and methods fa jdniiigatnictnPBS in 
suigjbal pzocedozessiidL ^ 

BACKGROVrai OF TED£ D4V1ENTION 
Satnrii|gtissaelflpaiosco|iicaH^ 
fbflraiyeaisOT so, tfieie have been mai^ devices d 
ftispioblesL linearstapIecsharobeenfteniostsaocesaMofll^ 
flieyhfflnreliiiittsiioiis. C^idiiu^Vmta^do^ 

placethestqplesiaapifi-deteniii^ Other stitdnng type 

w needle^msnng type devices also have beeai 11^^ 
1^ Needteinaittgenieiitisanecom^emwife&ese Needle manq>«]ation and 

knot tying difficolties in confined qmces also Imve presented concemd. Soxgical 
fistenecs or dips, which address sutme knot tying problems, ace disclosed, fa 
example, inU.S. PatoitNo. 6,607,541 to GaidineE; et aL, U^* Patent No. 6,514,265 
to Ho, et al., U.S. Patent No. 6,613,059 to Schaller, et aL and U.S. Patent No. 
6,641,593 to Schaller, etaL Iheie remains a need to inQooveqjpaiatns and 
^Bfi^iods fa joming s li u c luies in surgical pEOcedmes. 

SUMMARY OF THE INVENTION 
The present invention involves improvements in soxgical comiection 
^ apparatus and methods. Among tite many advantage ofthe invention is h can be 

used to readily deliver surgical clqis to a surgical site to connect ttssoe and can 
eliminate orniimimzelheneed fa suturing. 

According to one enibodhnent of the ixivention, surgical conoM 
qypamtus comprises a tubular needle having a proximal portion and a distal-portion 
wibapointed distal end, the tAularneedtefamiiigapalhwa 
pgxndmal and distal portions; a pbnality of self-clostng clips, eadi CI9 being 
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sfidably di^o sed in tlie patbwa^ and a pudier faaviog at least a poition anaoged to 
slidably move in &epa4xw^ and push Hie clips in a distal direction. 

According to anodier embodiment of fiie invaxtion, smgical COTnection 
fqypaiatns conqpxises a s u p port having a distal portion having a distal end and a 
pr o xim al portion, the sappott forming a pathway between flie proximal and distal 
portions; aplmality of self-closing clips, each clip being sUdably disposed in flue 
paOrway; a pnsher having at least a portimi ananged to slidably move in ^ . 
paBiway ^t*d push 'die c^pa in adistal direcdoDj and a stop menibef a^tpiiding fiom 
»dd distal portion of file siqrport at a location spaced £b^ 
siQpoxt axid along flie pafliway a distance sn£5dent to aUow galh^ 
porticm of fte sappost material to be joioed. 

Acootding to another embodiment of the invention, anrgical connection 
apparatng oo iiq trigft$ a g iqiport having a dfetalpartjon having a distal end and a 
proximal portion, ftie support formmg a i^adxway between fiie proximal aiul distal 
. portions; aphnalily of sdf-closing clips, each clip being slidably disposed m the 
paibway; a pusher having at least a porticm anaqged to slidabty nmo in the 
patiiway andpodi the cl^s in a distal disection; and a s^ 
tiie distal poition of tiie sapport at a location ineasured £r^ 
support and along the pacflxway a distance less than tiie loiigfti of 

clostog clqxs. 

According to anoAer embodiment of tiie invention, surgical connection 
apparatus conqmses a sqf)ortluving adistal portion having a distal end and a 
proximal portion, tiie siqyport forming a pathway betwem tte proximal and distal 
portions; a plurality of self-closing clips, each clip being slidably di^osed in the 
pafiiway; and a pusher having at least a portion arranged to slidably move in the 
patixway and push tiie clips in a distal direction, the push^ having a first state 
where it is releasably locked in a first position in tiie sq^port with one of the clips 
being in the distal portion of the support and a second state where it is releasably 
locked m a second position in the support with the one of the clips being potiaUy 
ejected fix)m the support 

According to another embodiment of the invention, surgical connection 
apparanis compnsmg a tubular clip support having a distal portion having a distal 
end and a proximal portion, die stqiport forming a pathway between tixe proxtmal 
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and distal portions* tbs support having a slot formed tti^in; aplnrafity of sdf- 
closing chps, each clip being slidably disposed in the pa&way; a tubular sleeve 
sQxioimding at least a portion of Hie tubular cl^ support and having a slot aligned 
with tiie slot in the tubular clqi support; and a pusher having at least a portian 
ananged to sHdably move in ftie pafliway and push £he clips in a distal direction^ the 
pusher extending ftrou^ the slots. 

According to ano&er embodiment a niefliod of connectmg tissue compri 
penetrating a self-closing clip sqiport duoug)! first and second portions of material 
whexein at least one of flie portions cooqxnses tissue extending a portion of a sel^ 
closing o]xp fixmi the cfip sqiport; and smmltaneously wiBidrawing fte clq) siqiport 
fym said material and allowing Ae self-closing clip to be disclmrg^ fiber^tmi. 

Aff ftnnfflicr etnhodhnfflri^ a method of connecting tissue comprises 

penetrating a self-closing clip sui^iort flnoni^ first and second portions of material 
^rfierein at least one of tte portbns ccmqmes tissue; extending a portion of a self* 
closing clip, handng a rnemoiy set closed configDi^ 
aUowing the extended porti<m to move tipwaid its n^ 
wifiidbawing the clqi sa|qK»t finm tite 

be completely withdrawn fiom tiie support and move toward its dosed' 
configuration. 

The ^ve is abrief desoription of some deficiencies in the prior art and 
advantages of^ present invention. O&er features, advaxitages» and embodiments 
of the invention will be apparent to those sldUed in tbe art fix>m the following 
description, accompanying dmwings, wherein> for purposes of ilbistrotion only, 
qiedfic forms of the invention are set forth in detail. 



BRIEF DESC3EUapnON OF THE DRAWINGS 

FIG. 1 A is a p»:spective view of a tissue connecting device in accordance 
with the present invention; 

FIG. IB illustrates a surgical c&p released fiom the device of FIG. lA; 
30 FIG. IC is a sectional view taken along line IC-IC in FIG. 1 A; 

FIG. 2A is a longitudmal sectional view of the device of FIG. LA; 
FIG. 2B depicts a variation of the device iUustrated in FIG. 2A; 
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FIGS. 3A-D iSixstate an exenq>laxy use of Oe device of FIG. 1 A ivfaere 
FIG. 3 A shows Ibe device posMoned in tissae» FIG. 3B depicts partial ejection of a 
dSp torn flie device of FIG. 3 A« FIG. 3C iDiistrales wiOdtawal of tte d^ce and 
wi&diawal of flte clipflieiefiom, and FIG. 3D illiistiates tibe clip fiiOy released and 
in a closed configoiatiQn. 

DETAILED DESCRIFllON OF TEDS INVENTION 

Befbie fte piesent invention is desodbed, it is to be msders^^ 
invention is not intended to be Hnrited to particnlar embodiments cnr exanqiles 
descdbed^assodbinuyyOf comse^vjEoy, Furfter^whenrefisndngtotfaedramngi^ 
like mnnCTls indicate Uke elemoits. 

The devices^ qypdiatas;and methods described herein j^nerallycanbe used 
tosmsicalfyconnectstractuxesinapati^ They can be used to connect tissue^ 
tissoe and pios&Btic material, or tissue an^ They can be used in 

endoscopic procedmes such as laparoscopic piocednxes involving conneclion of 
tissue within the peritoneal cavity. One example of such procedures is a 
gastromtesfinal bypass procedme. They can be used to connect nontubular or 
tabular stnictures. For enaiq>le, the devices and apparatus described herein can be 
used to anastcmiose tubular structures or conduits. The tubular stnictures can be 
vascular or nonvascular structures^ which can include, but are not hmited to, the 
bile duct, urethra, urinary bladder* intestines, esophagus, stomach, and bowel. 

In various embodiments described herein, surgical cHps are delivered with 
a clip supped or carrier, which among ofh^ things can be used to facilitate 
approximation of the tissue or material to be joined in addition to carrying &e cl^s. 

Refenmg to FIGS. 1 A and B, one embodiment of surgical connection 
appamtus in accordance with the principles of the preset invention is illustcated 
and generally designated with lef^ence numeral 100. Surgical connection 
apparatus or device 100 generally includes outer housing or sxsppoit 102 and clq> 
support or carrier 104. Clip siq>port 104 forms a pafliway for a phuality of cHps, 
e.g., clips 200, to be partially ejected and ttien wididrawn tfaerefiom. Onler housing 
or siqyport 1 02 and clip support 104 can be in flie form of tubular members aiul clip 
si:qpportl04canbealiypo-needte. Aniong the niany advantages ofclipsiqiport 104 
^ it can be sized and/or configpied for insertion fotough mdoscopic acc^ ports. 
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Clipscqjport 104 also can be advantag^cnidy sized axid/orconfigi^ 
AetissneonnatedaltobejoinBiL One ofliie many advantages of tins 
cQnfigmaiiQnisftatfte clip si^sport canbe used to penetzatetiie tissue or matoial 
to be joined instead of osmg &e clip earned hereby, ^wfaicfa can diminatB &e need 
foi introducing a clip wi& a steop end and leaving such a ctrp at die suigic^ site. 

An actuator or pudxer for discharging cl^s is provided. One example of an 
actuator or pusher according to the present invention is illnstraledi^ lAand 
2A and is g^neiaUy designated mtfarefeiraceninneia^ RefeningtpFIGS. lA 
and 2A»actaatoi 110 moves along slots 106 and 108. Slot 106 is fiinned in outer 
housing 102 and extends in a lon^tudimd direction between fliepioxin^ 
endslheieQf. Slot 108 (FIG. 2A) is fomed in support 104, extends between 1^^ 
pracmal and distal okIs thereof and Actuator or ejector 

110 fimns a clqi pusher and includes fiistpoitum 112» second portioii 114» and 
coanectnig portion 116. Firstportion 112 slides or tracks along slot 106 and can be 
m flue form of a button. Secondportioh 114 tracks inside cl^si^iport 104 and 
eamB,padxarodQtmmSaa That 
]s» second portion 1 14 is didd)Iy diqK)sed in the pafliway or to 
seaport 104. SeoondportionlUcanbeandoiigatedmemberandcanbeflegdble 
so fliat it can readily mbve insidd the curved distal end portion 1 20 of clip sappost 
104. connecting portion 116 interconnects portions 112 and 1 14. Although one 
actuator or ejector configuration is shown, oflyer oonfigiiffitions can be used 
According to one variation, the actuator can comprise a pusher rod disposed in the 
clq> siqjport padiway or hunen widi its distal end aocanged to push clips distally and 
its proximal end extending proximally and axiaBy fcom the proximal end of cHp 
siqyport 104 and housing 102. 

Clip support 1 04 can be shaped so that it can be inserted into the mat^ial or 
tissue with a single motion of the wrist and then withdrawn with a single motion of 
the wrist. In the illustrative embodiment, clip support 104 has a straight portion 
1 1 8» shown inside bousing 1 02 in FIG. 2A» and a curved distal end portion 120. 
The curved portion can improve or simplify manipulation of the distal end portion 
tinough materials to be joined as described above and shown in FIGS. 3A-D. CUp 
support 1 04 or distal end portion 1 20 also can have a bevded or sharpened end 
portion 122 which presents a sur&ce that fices inwardly and which forms a pointed 
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tip as shown in FIG. 2A. 11ns can eiihasceflmabiHty of &e clip si^o^ 
penetiate ti^e or inalBiial to be joined. 

Appaiatns 100 can be piovided vriSi a mecbanism to indicate cHp position. 
This mecbanism can be used to control the degree or extent of ejection of a 
respective clip. According to one embodfanent, a stopper 124y^vbich can be in the 
form of a disk, for exan^le, can be secured to flie distal portion of clip siqrport 1 04 
to coritrol&e degree ofpenetmtion of clip support 104. InHieillnstrative 
ftffifift <tinigfit, the gfnpper eartBPda from the distal portion of the cKp SOpDOIt at a 
location q)aced finnn tfie distal endof die cl9 siQqpc^ 
distance less^UBi file lengjb of one of die selE^tosixigc]^ Fcefisrablyttiis 
distance win be about oiie4ia]fdi6lengdiofonec]q)aiui thus xang^ 
1/8 Id about 1 inch depending on die applicalion. For exan^te, in laparoscopic 
procedmes fiir connecdng bowel tissue to bowel tissue* dnsldistance wiU be about 
1/4 inch (the cl^teigtfi being about 1/2 inch). Ihe following is provided to 
illuslxate how die stqiperposition can fiicO^^ 
calibration* Speci£teaIIy,afieratleastapoitionofthe(%siq^^ 
stopper is positioned in die matodal to be joii^ actuato 
paxtially eg ect a c% to a position where its distal end is adjacent to the stoR>er 
(FIG. 3B). The qected portion of die cUp, which in the illustcative embodiment is 
about one-half of the clq>> moves toward a dosed position and forms a hook to gap 
diematarialtobejomed. Widi due distal end ofdie clip adjacent to die stopper, the 
remaining portion of die clq), which in die illustrative example, is about half of the 
clip, is dien wididiawn fiom device 100 as device 100 is removed from the 
attachment site. According, one of the many advantages of die stopper 
arrangement is diat the relative position of die ejected distal end of a clip and the 
stopper can be used to indicate die extent of clip ejection and/or to control clip 
position. 

According to a fizriher embodiment, appazatus 100 can be provided with an 
alternative or additional mechanism to indicate clip position. This mechanism 
indicates die position of actuate 1 10 to &cilitate control of die degree or extent of 
ejection of a respective clq>. The pusher can have a fixst state where it is zeleasably 
locked in a first position in siqipoit 104 widi die distal most cl^ 
support and a second state where it is leleasably locked in a second position in 
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siqipoit 104 wi&ftc distal niostcUp being parti^^ One 
ffl£aoq>leofsucbamecluaiismiss^^ lAandC. 

Refenmg to nGS. lA and C, lha altrautive 
f^ilienfiiig dtp posttimi comprifies a plnraKty of Bscesses or dqnessions 101 fanned 
in oiiter boosing 102» a boie 1 1 la fonned in fte actoato 

button and q>ringcoinbinatian 11 lb, inln^ 111a. Tbebattoncan 

baveaspbencaldiqieGrolhersiutBblesbapeasisImovmm Thesfxring 
uxg^ftelmttonorposttDlockingly ezi^eaxespectiveiec^ lOl.butpenmts 
H^j ^fflg etttftnt when sufficient foice is applied tp actaator 1 1 0> Recessesare 
]>osidQned to fedlxtateflie desired degree of gec^cm of eacbc^^ ForexampIe»if 
in fte initially fiilly loaded state, Ibe distal most clip is positioned at tbe distal end 
of cl^ siqyport 104 and about one-balf of a respective clip 200 is to be ejected, the. 
proximal most recess 101 and recess 101 adjacent thereto can be spaced apart a 
distance conesponding to about one-half the length of a clip 200 so diat movement 
ofactuator 110 fiom tbe iHxndmal most rec^ 101 to tiie next extends about one- 
balfoftfae distal most cl^ out from clip support 104. SiiK^ die partially extended 
clip is Ifaen withdrawn from apparatus 1 00 as described in more detail below, the 
next cl^ up fin: partial ejection will remain spaced fiom the distal end of clip 
siqiport 104 by about one-balf the length of a clip. Its distal rad will be close to 
where the proximal end of tiie first partially ejected clip was before Ifae first 
partially ejected chp was wididrawn and fblt^removed fiom appamtns 100. 
According^, tbe rraiaimng distance between recesses 101 cancoirespcmdtothe 
fUn length of a clip so tbatmovmCTt of die actuator fiom one recess 101 to the 
next recess 101 partially ejects a clip wifli about one-balf Ob lengdi of die clq> 
extendrngfiomclipsivport 104 and being e!3q>osed. 

Ahhougb one detentmechaiusm has ^een described fbr purposes of 
iUustration, odier detent configorations can be used as well as other ejecdon 
indicators or control mechanisms. For example^ a sprmg loaded button can be 
seated hi each of the recesses 101 and bore 1 1 la left emp^ for eqgagement 
dierewith. Accordii^ to a fbrdi^exanaqple, indicia can be provided to ^ 
predetennitted degree of cl^ cgection when actuator 1 10 is aligned thetewith. 
Sfifetring to FIG. 2A, exemplary indicia are diown and indicated witb refeience 
numeral 103. Theonterdistaledg&of actuator llOcanbeafigned with 
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maridng 103 to indicate &e degree of clip ejectioa The clq) position indicatots 
descnbeda2)oye(»&beasedaIoneorinaiQraH^ Forexaiizple, 
stopper 1 24 can be used in combination wib fte iSustzalxve detent anangeoirat as 
show in FIGS. lA and C. 

Fmito; alAottg^ c% sappoit 1 04 is shown wiOx one configqtatiQn, ottieis 
can be used. For exasiple>fte distal end portii^ of c%si9iKixtlM 
provided wifli a coifcsccewdiapewiflLeit^ The 
ooikscxew potdon can bn^e a one-half or fhiee-ipiait^ TVhena 
codQ9(3?ew ^hape and stmtg^ 

sinq>ly rotate outer housing or shaft 102 so tiiatlhe cl^ is wifhdta'wn fiom chp 
support 104 as the coiiscseve shaped distal pQrti<m ^ 
beingjoined Refiasing to n0.2B»^codE5ciw variation of fte^^ 
designated widiiefetcnce numeral 104'. Oflter than the coi^ciew configuration at 
fliB distal portion of clq> sappcfst 104' and the hypo-needle straight portion 
extraoding a small distance beyond stopper 1 24, clq> support 104' as shown in FIG. 
2B tiie same as cl^ support 104. 

As described above» clq>s 200 can be disposed inside clip support 104 as 
shown in FIG. 2A. Ibe clips are aUgned serially and, tixus, can be ejected <^ 
^Hed consecutively witiK>ut tiie need to withdraw the device or dip support 104 
fiom the endoscopic or access port to reload. The number of clips which can be 
housed in cUp support 104 is a function of clip size and the l»gdi of the cUp 
support CSp support or hypo-needle 104 constrains the clips in an open position 
and provides a means of tissue penetration. In operation, clip support 104 is 
penetrated through die tazgetmaterial. It can have a pointed or shaipened distal end 
as described d)ove to enhance its ability to readify penetrate tb 
joined. As win described in more detail below, each clip is partially ejected fiom 
the device via actuator 1 10 after which device 100 is withdrawn, fims allowing 
closure of tiie c]^. Using ftec% support to penetrate tissue can elinunatelfae need 
to p enetrate tissue witii the clq) and the need to use a cUp having one or more sharp 
ends. Aee fiwting lyj clips 200 can have two non>pohited or rounded ends. Altiioug^ 
ball AsBxped or ^h^cally shaped ends are shown m tiie illusttative embodiment^ 
other shapes providing non'fointed ends can be used as welL 
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RctnsingtDnG. lB»0ii6 8uitBbte Inlbe 
flhgtffitrpfe emhndhvtefntj gntgical clip 200 inchides ball shaped jgmmnal and distal 
CTbdsandaloopshq)ediiifimoiysetshi9eQrc(^^ Aldioii£^clq» 200 is 

shown wifli an overlapping loop closed coiifigDiati(m» it can be non-overlqiping or 
Qthermse duq[>ed differeot^ 

CXps 200 an self-closing clips in tbat fiicy xetum towaid Hieir memoiy set 
confignxation afier being leleased fiom a defimned configaialion. 

Seifdosing clq>s 200 cm be made fixxm nitinol 
desiied memoiy set configoration to erinUt pseodoelastic (siqieisastic) behavior. 
In oflier wocds» at least a poition of Ibe shape memoxy alloy is converted fix>m its 
anstenitic phase to its martensitic phase when tbe wite is in its defonned 
configuration. As the stress is removed, the mateiMundeiigoes a maitensitic 
anstenitic conversion and spdngs back to its original undefbrmed configaiation. 

Tlie shape memoiy alloy can be selected wi& a trat^fonnadon traiqieiature 
suitable for nse widi a stoi^ed heait condition where cold cardioplegia has been 
infected for (enqK>raiy para^^ of (he beait tissue (e.g.« ten^eiatures as low as 8- 
10 degrees Celsius). 

The cioss-sectional diamet^ of tiie wiie and lengb of the wire wiU va^ 
depending on the specific application. The diameter of&e wire may be, for 
exanq>le, between 0.004 and 0.025 inch and Ac diameter of the wiie loop may 
langefiramaboot 0.020 to about 0.^00 inch. ThewixemaybefomiBdinaloop 
diqse by first wrapping wire onto a hiandrd and heat tceaiing die wiro 
q)pni>dmatBly 400-500 degi»es Celsius for appi0}dn^ The 
wire is ften air quenched at tomn tempCTtuie. 

It is to be undeistood &at the shape memoiy aHoy may also be heat 
activated, or a combmation of heat activation and pseudoelastic ptoperties may be 
used as is well known by tibose skilled in the art 

Clip suiqK)rt 104 can be formed fix)m a hypo-needle, wfaidicanbe made 
fiom apiece of surgical gnufe stainless sted tubing one end of winch can be 
beveled and sharpened Bevded and sbaipened hypo-needles are cmnmon in the 
mdnstiy. One end portion offoe hypo-needle can be shaped to have a curvature as 
described above. Tb^e outer housmg 102 fiinns a diaft or haxidle for clip support 
104 and can be macMoed metal, injection-molded plastic, or ^traded plastic. 
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Housing 1 02 also can be finnied as a single amtaiy sUuclure or a combniation of 
joined parts. 

lliefonowing describes an exi^nplaiyiise of appamt^ 100 and is not 
intendedtoHmitaeinve^ llus exaniple is mastiative of coDnectin^ 

^ ffiyyia tmflitn Aft peritoMal cffvity. It should be undexstooddsatllie device can be 

tisedtq connect ofter tissue or materials as descnbed above. 

In fbcozdance wiA the emnple, a distd end portion of clip aqspoit 
appazatos 100 is inserted tinon^ a IapaiBSco|>ie port where fiie.distBl hod of clip 
sapptytt orliypo-needle 104 is manipulated to peoetrate or pierbe a fitstpoitiQn "A" 

10 of taig^ tissue and Oen to penetrate or pierce another portion "B" of fte rame or 

diffeient target tissue, which prior to die procednie may be spaced fconi one 
anofiier. Penetration ttaou^ portions A and Bean be accomplidiedwi^ 
twist ormotion of tite wrist Observation can be accan^lished through placment 
ofan endoscopic camera in anoffief port as is known in the art Theclipsiqjportor 

15 Iq^needle 104 is positioned so that it completely peneteates tiiroi^ both portions 

oftifflueandfliestopperisincontactwidiftefitstportionasshowninn Iq 
this position only flie sharp t^ of the hypo-needle should be visibly protaiding ftom 
die second portion of tissue of ti^e (FIG. 3A). Clip siqjport 104 can effect or 
fadhtate tissue approximation as it is passed dm)ugh both tissue portions and 

20 manipulated. Stopper 124 also can be positioned to fecilitate tissue manipuktion 

and/or approximation as it can be used to push one tissue portion agpinst the other . 
Accordingly, stopper 124 can be positioned so diat it extends ftom the distal portion 
of cl^ support 104 at a location spaced fiom the distal end of clip support 124 and 
along file cUp patiiway d^ed by die suppijrt (e.g., the clip support bmen when a 

2S tabular support is used) a distance sufBcient to aUow gathering <m tbe cUp support 

material to be jomed. The distance typicaUywiU range fiom about 1/8 
about 1 inoh'depending on the qyplication. 

Referring to EEC. 3B, actuator 110 is moved distally or forward so that a 
distal end portion of the distal most clip in die hypo-needle is extended ther^&om 

30 and its distal adjust covers die seam between die two portions of tiss^ 

3B). In tins exaiiqple. die distal end ofdiecl9 is adjacent to stopper 124 in£ 
diat about one^halfdie clip has been ejected Apparatus 100 can attematively or in 
addition include a fiirther mechasdsm to indicate die position of a respective cl^ 
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(e.g., partial ejeotion such as ejection of one-lialf of fte clq>) as described above in 
Qosnection witii FIGS. 1 A and C. 

The liypo-needle iB then wi&diawQ firom the tissoe in the appo^ direction 
fiiom its entry as shown in FIG. 3C. The sorgeon can acconplish this with a slight 
twist or single motion offlie wrist or a sKg^t reverse-pull motion. Asthe hypo- 
needle is withdrawn, the proximal portion of ^ clip, which was held inside the 
hypo-needle by fidction, is withdrawn and resnains in ^ttene. Afiertfaeclqiis 
fully wididrawn from fte hypo-needle, it moves toward its shape memory set closed 
confignration (FIG. 3D) and holds flie tissue tog^er. Clq) suppcKt 104 of 
apparatus 100>wfaidi was loaded with a pIiimIityofcIq;)S 200, can tb^ 
manqmlated to rq)08xtioai fte clip soppQ^ 

dqpI<qranofterclq>. ThiscaabedonewiBuNitremcvingttie^fitalendof c% 
siqiport 104 fiom the enitoscopic port Aflertheprocedncet$con9l6ted,thecIq) 
sq^Kictorl^poHDteedteistetcacted. The foiBgoing procedure involves <»: uses a 
simge needle, hypp-needie 104> and thus can eKmnrnte or mtnnnige needle 
management concerns. 

Aoy featine or combination of featines of any one enlt^^ 
heiein canbe combined wrifa any oflier feature or combination of features of one or 
more of flie ober embodhnents. 

Variations and modifications of the devices andmediods disclosed herein 
will be readily app ai ent to pers ons skilled in fee art As such, it should be 
understood ftat &e foregoing detailed description and the accompanying 
illustrations> are made jfor purposes of clarity and understanding, and are not 
intended to limit "Sie sccype of the invention, which is defined by the claims 
appended hereto. 
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WHAT IS CLAIMED IS: 

1. SargtcaIo(nniB(^oaaiq>aialiiscQnq>ri^^ 

a tabobi needle havii^ api03dmaI*portiQn and a distal poidoa wifli apomted 
distal end, saMlobalariieedte fimnmg a pafi^^ 
portions; 

a pluxaiity of self-closing dips, each clip being slidab^ disposed in said 
paiiiway;and 

apudier havmg apoitioa ananged to slidably move in said pathway and push 
said clq>$ in a distal dixection. 

2. llxeappaxatnsofclaiml wfaeidn each clip lm6 a fisted 
one of ^d ends of each clq) is lounded. 

3 . The sppmdas of claim 2 wherein hoftt of said ends of each clq> aie lonndedL 

4. Theappatatttsofclaimlfirfhexincludfaigastxjpmem^ 

distal portion of said tubvdar needle at a location spaced ftom lie distal end of said tabular 
needle and along said pathway a piedefeiniinod distance less Hm ^ length of one of said 
self-closing clips. 

5. The iqqpazatus of claim 4 wherein said distance ranges &om about 1/8 inch to about 
I inch. 

6. Hie aiq>aiatas of claim 1 farther including a stop member extending fiom said 
distal portion of said tubular needle at a location spaced from the distal end of said tubular 
needle and along said pathway a distance sufBcient to allow gatibieiing on said tubular 
needb material to be joined. 

7. The apparatus of claim 6 whecein said distance laii^s ftom about 1/8 inch to about 
linch. 

8. Hie qipaialus of claim 1 wherem^dtobular needle distal portion is curved. 

9. The apparatus of claim 1 wherein said tobulacneedle distal portiofn has a spiral 
portion. 

10. The apparatus of claim 1 wherein said tabular needle compiises a hypo*needIe. 
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1 1. Tbe q)|iaialQS of claim 10 ^iiBtem saidfaypo-oeedle has a^lot fGnnedHietein, said 
slot extexufing towaid said distal end of said tabular needle and said pusher having a 
portipn extending Ifarongli said slot 

1 2. Hie apparatns of ctefan 1 ^vvbeDBin said totmlar needle has a slot fonned tiierein, said 
dot extendmg toward said distal end of add tabular needle and sai^ 

portion extending flmmg^ said slot 

1 3 « The qipaiatos of claim 1 wfaodn each clq) has a memocy set closed configuration, 
^en said clq» aie disposed in ^d tobolar needl6> said tabular needle biases said clips 
away fiom ^id closed configuration, and when said clips are released fiom said tabular 
needle, said clips move toward flieir memoxy set closed configaration* 

14. The qipaxatos of claim 13 wheiein said cSps have a loop shaped memoxy set closed 
configpcatioiL 

1 5. Ihe apparatus of claim 1 vriierein said cSps have a loop shaped menMMy set closed 
configuration. 

16. Surgical connection appststiis comprismg: 

a siqapoit having a distal portion having a distal end and a 
sappott forming a patiiway between said proximal and distal portions; 

a phualily of self-closixig ciips, each clip being sHdably disposed in said 
pathway; 

a pusher having a portion anangad to slidably move in isaid pathway and push 
said dips in a distal direction; and 

a stop member extendii^ fixm ^d distal portion of said support at a lo 
spaced fiom fiie distal cnA of said support and along said pathway a distance sufficient 
to allow galhenng on said distal poitiou of said si^pott niaterial to be joined. 

17. The apparatos of claim 16 whetem said siq>port comprises a tubular member and 
said self^losing clips are slidably disposed in said tubular member and serially arranged. 

1 8. The apparatus of claim 16 wherein said si^port distal portion is cunred. 

19. The apparatos of claim 16 whetem said si^port distal portion has a spiral portion. 

20. The qjpaxatus of claim 16 wherdn said sq»port member comprises a tubular 
member and said distal end is pointed. 
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21. lbeaiq»iatiisofcIatm20wbBzemsddt^^ 

22 . The s^ipambis of claim 21 vAisaisi said liypa-needle has a slot foimed Oiexeiii, said 
^ exteiidiiig toward said distal ead of said sq^^ 

extending flnou^i said slot 

23 . The ap|)aiati]s of claim 16 indierBm said siq>poit compdses a tobular mmiber> which 
finms at least a poition of said pafliway, each clip has a memoiy set closed cQnfigmation, 
when said cKps aie cHsp osed in said tubular member, said tubular member biases said clips 
away fiom said closed configmatton, and ^en said clips aie released fiom said tiibular 
member, said clips move toward liidr niamory set closed 009^ 

24. The apparatus of claim 16 wherein said c1q)s have a loop shaped memory set closed 
configuialion. 

25. The ^yparatus of claim 24 wherein said support comprbes a tubular member and 
said self-closing c%s are sHdabfy disposed in said tubular member and serially arranged. 

26. The jq^paiatos of claim 16 wterem eacbclq) has a first end and a second «id, at 
least one of said ends of each clq> is rounded. 

27. Tbe cqipanbis of claim 26 iniieretnbolii of said ends of each cHp are nmsded. 

28. The qyparatus of claim 16 wfaoein said distance ranges ficom about 1/8 inch to 
abontl inch. 

29. Surgical ceunection appamtns comprising: 

a support having a distal pordon having a distal end and a proxinid 

sqyport fbrming a paflrway between said proximal and distal portions; 

a plurality of self-closing clqis, eadbi clq> being slidably disposed m said 
pathway; 

a pusher having a portion arranged to slidably move in said pafliway and push 
said clips in a distal dnection; and 

a stop member estendii^ fiom said distal porti<m of said support at a locatioa 
spaced fiom fbe distal end of said siq>port and along said palbway a predetennined 
distance fess than the length of one of said se]f-closi2igclq>s. 

30. The s^paratus of claim 29 whoem said support comprises a tubular meniber and 
said self-closing cSps are slidably disposed in said tubular member and sertaOy arranged. 
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31. iiie appaxatofi of claim 29 wbemn said Biq^^ 

32. The appaiatus of claim 29 yfbeiCTi said support disted portion has a spiral poftioxL 

33. The appaiatus of claim 29 wherein said siqn>ort compnses a tabular member and 
said distal end is pointed. 

34. Hie appaiatus of claim 33 wheiein said tubolar member compiises a hypo-needle. 

35. Thjg appPTRfp Af «1 ^ xphgBBin said hypo-needle has a slot fonned flieican. said 
slot extending towaid said distal end of said support and saidpudber having a portion 
extraiding throng^ said slot 

36. The appaiatus of claim 29 wfaoein said sqqport comprises a tubular member, which 
forms at least a portion of said pafliwi^, each c% has a memory set closed configoiation, 
when said clips axe disposed in said tiibular meoito 

awi^ fiom said closed c<mfigniati0D, and when said cl^ axe released fiom said tubular 
member said clips move towaid tbmr memory set closed confi^^ 

37. The appaiatus ofclatm 29 wherein said <%s have a toop shaped inmo^ 
configntation. 

3 8 . The appaiatus of claim 37 wherdn said sqiport comprises a tubular luemiber and 
said self-closing clips axe sfidabfy disposed in said tabular member and serially arranged. 

39. The apparatus of claim 29 wherein each clq) has a first end and a second end, at 
least one of said ends of each cl^ isioxmded. 

40. The i^qpaxaios of claim 39 wherembo& of said ends of each cli^ are rounded. 

41 . The iqipaxatus of claim 29 whemin said distance ranges fixmi about 1/8 indi to 
about 1 inclL 

42. Surgical comiection apparatus comprising: 

a siqyport having a distal portion havti^ a distal end and a proximal portion, said 
support forming a pa&way between said proximal and distal portions; 

a plurality of self-closhig clqis, each clip being sKdably disposed in said 
pathwa;^ and 

a pusher having a pordon arranged to slidably move in said pathway and posh 
said clips m a distal dixectioii, said pusher having a first state whece it is ideasably 
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locked in a first position in said support mOx one of said clips bdng in fte distal portion 
of said sappatt and a second state where it is releasably locked in a second position in 
said si^yport wi& said one of said clips being paitiatty qjected fcozn said support 

43. Tb& sppsaatas of claim 42 wherein said support comprises a tubular mraiber and 
said S6]f*closing clips aze sfidably disposed in said tobnlar member. 

44. The apparatus of claim 43 wherdn said cli{» are serially arranged. 

45. The apparatus of claim 42 wherein said support distal portion is curved. 

46. The apparatus of claim 42 wfaerem said support distal portion has a 'spiral portioit 

47. Thec;ipanitusofclaim42tdiereinsddsiqqp^ 
said distal end is pointed. 

48. The apparatus of claim 47 whemn said tubular meniber coiupiises a faypo*needle. 

49. The apparatus ofclatm 48 wherein said hypo-needte has a dot fo^^ 
dot exlraufing toward said distd Old of said support and sai^ 

said slot 

50. The app ara t u s of claim 49 inchidiag a secondtubulariuember surrounding a 
portion of said siqjport and having a slot formed dierein and aligned with said slot in said 
h^D-iieedle» said pushes exteaxdu^ ffarougb both slots. 

51. The apparatus of claim 50 wherein said second tubular member has a plurality of 
recesses and saidpudier has a recess» further ioctuding a spring loaded button disposed in 
said pusher recess and said pusher being movable to align said spring loaded button with 
said second tubular meniber recesses. 

52. The iqTparatus of claim 42 wherein each clip has a memory set closed configuration, 
when said cUps are disposed in said tubular member said tubular member biases said clips 
away from said closed configuration, and when said clips are released fiom said tubular 
member said clips move toward tfadr memory set closed configuration. 

53. The s^aratus of claim 42 wherdn said clips have a loop shaped memory set closed 
configuratioin. 

54. The qyparatus of claim 53 wherein said support comprises a tubular mmb&c and 
said self-closmg clips are sUdabfy cBsposed in said tubular member. 
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least one of said ends of each c% is loooded. 

56. The qipaxatus of claim 55 wfaeieia botii of said ends of each cl^> aze zounded. 

57. The apparatus of claim 42 fiu&er including a stop member extending fiom said 
distd poition of said sqypoit at a location qiaced fiom Ifae distal end of sa^ 

along said pa&way a distance less ftan Oe lengdi of one of said self-clos^ 

58. The apparatus of claim 57 wherein said distance ranges fiom about 1/8 inch to 
about 1 mch. 

59. The apparatus of claim 42 finfter including a stop member extei^^ 

distal portion of said support at a location spaced from the distal end of said siqypoit and 
along said pa&way a distance suf&cient ta allow gathering on said tubular needle material 
to be joined. 

60. The appssztas of claim 59 wherein said distance ranges fiom about 1/8 inch to 
about 1 inch. 

61 . Smgical connection apparatus comprismg: 

a tubular clip siqjpoit having a distal portion having a distal end and a proxtmal 
portion, said support forming a pa&way between said proximal and distal portions^ said 
siqyport having a slot fbnned therein; 

a pluralitjr of self-closing chps, each clip bemg slidabfy diq)osed in said 
pathway; 

a tubular sleeve surrounding at least a portioi^ of said tubular cliqp sapport and 
having a slot aligned with said slot in said tubular clip support; and 

a pusher arranged to slidabiy move in said pa&way and push said clips in a 
distal direction, said pusher extending through said slots* 

62. The apparatus of claim 61 further including a stop member extending from said 
distal portion of said support at a location spaced from the distal end of said support and 
along said pathway a distance less than die lengdi of one of said self-closing clips. 

63. The apparatus of claun 62 wherein said distance ranges fiom about 1/8 inch to 
about 1 indL 

64. The apparatus of claun 61 fiirflia: including a stop meoiberextendmgficmi said 
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distal portion of said support at a location spaced fiom the distal end of said snppoit and 
along said paftway a distance sufBcifflitto allow g^lliering on said tubular needle material 
to be joined. 

65. The apparatus ofclaim 64 whodn said distance xai^fit>ma^ 
about 1 inch. 

66. T]i6qqmratusQfcIaim61 ^itodnsddpTOhabasaficstsfBtewbereitisreleasabfy 
lo<^ed in a first position in said sq^ort mifa one of said clq)s bet^ 

portion ctf said sqqrart and a secxmd state where it is releasabl^ 
in said scqiport wi& said one of said clq» being paitialty 

67* The qiparatns of claim 66 whoein said tdbidar sl^ve has a phirality of recesses 
and said pneiher has a rp^s, f(\r^^ rmf^^^z " Kiitton being disposed in 

gftfH p ^ff^p T t«g^^ acp^ gaidpiifihcr being mofvable to aKgn said spring loaded bttttpn with * 
said second tabular menib^ recesses. 

68. The apparatus of claim 61 ^iilierdn said clips are serially aligned. 

69. Ihe qiparatos of claim 61 vt^ieiein each clip has a first end and a second end, at 
least one of said ends of each clip is rqunded. 

70. The apparatus of claim 69 wherein both of said ends of each cUp are rounded. 

71. The i^ipaxatns of any one of claims 61-70 wherein said clip support ccmprises a 
tubular member and said distal end is pointed. 

72. The qyparatus of claim 71 wheremsdd dip support con^ . 

73. A method ofconnecting tissue comprising: 

pmetcating a self-closing clip siqjport tfafou^ first and second portions of material 

wherein at least one of said portiGHDs comprises tissue; 

extending a portion of a seIf«^Iosing cli^ fiom said clip support; and 
sinmltaneously wrtfadcBwiflgsaid clip suiq)ort fiom said matoxial and allowing said 

self-closmg clq> to be dischar^ fiierefiom. 

74. A metibod of connecting tissue comprising: 

penetrating a self-cl(»mg clip support throng first and second portions of in^^ 
wherein at least one of said portions conqnises tissue; 

extending a portion of a self-closhig clip, having a memory set closed 
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configDiatioD* fiom said cSp siqipoit and allowing Ae extended portion to move towaid 
its memoiy set closed configoiation; 

wididiawxng said clip support from said material and allowing said selfclosing clip 
to be completefywi&drawnfiom said support and move toward its closed 
configuration. 
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